Structural insights into genetic variants of Na(+)/glucose cotransporter SGLT1 causing glucose-galactose malabsorption: vSGLT as a model structure.
Current advances in structural biology provide valuable insights into structure-function relationship of membrane transporters by solving crystal structures of bacterial homologs of human transporters. Therefore, scientists consider bacterial transporters as useful structural models for designing of drugs targeted in human diseases. The functional homology between Vibrio parahaemolyticus Na(+)/galactose transporter (vSGLT) and Na(+)/glucose cotransporter SGLT1 has been well established a decade ago. Now the crystal structure of vSGLT is considered quite valuable in explaining not only the cotransport mechanisms, but it also acts as a representative protein in understanding the protein stability and amino acid interactions within the core structure. We investigated the molecular mechanisms of genetic variations in SGLT1 that cause glucose-galactose malabsorption (GGM) defects using the crystal structure of vSGLT as a model sugar transporter. Our in silico mutagenesis and modeling analysis suggest that the GGM genetic variations lead to conformational changes either by structure destabilization or by formation of unnecessary interaction within the core structure of SGLT1 thereby explaining the genetic defects in Na(+) dependent sugar translocation across the cell membrane.